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P R EP A R A TIO N  OF INSECTICIDES.
London Purple and Paris Green.
I speak of these substances first because they are of all insect­
icides, the most important. There is 110 insect that can take 
either of these poisons into its system and live, hence their 
great value for the destruction of leaf-eating insects where 
the application does not endanger the lives of other beings. 
The poisonous principal in both of these substances is arsenic 
o f which Paris green contains about fifty-seven per cent, and 
London purple about forty-seven per cent. T his difference 
should be taken into account when these two poisons are 
being prepared. It should also be borne in mind that a given 
bulk of Paris green is fully double the weight of the same 
bulk of London purple.
Dry Applications.— Either of these poisons may be applied 
dry by diluting one part of the poison in fifteen to twenty 
parts of some dilutent as flour, plaster, or, plaster of Paris, 
care being taken to apply lightly and to all parts. T o most 
low plants this application can be easily and rapidly made by 
inclosing the powder in a muslin bag which is shaken over 
the plants.
A ll dry applications are best made in the early morning 
when the dew is on or after a shower.
Wet Applications.— If applied in water I should reccom- 
mend that Paris green should not be used stronger than one 
pound to 120 gallonsor weaker than one pound to 160gallons. 
Or one ounce in about eight gallons in the former case and 
one ounce in ten gallons in the latter.
The arsenites, either dry or in water, may be used against 
the different potato beetles, the flea-beetles, the cucumber 
beetles, the cabbage worms, (before the plants begin to form 
heads), the coodling moth, the curculio, the willow-worm and 
many other leaf-feeding insects.
It should also be added that Paris green, if  applied in water, 
must receive constant stirring or the poison w ill settle to the 
bottom. London purple, which is much lighter, remains 
much longer in suspension and for this reason is preferable 
when the application is to be made in the wet way.
Hellebore.— W hite hellebore also kills by being taken in­
ternally and is often substituted for the arsenites because it is
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less dangerous. How large an amount of this poison is re­
quired to k ill a man is not known but instances are on record 
where a teaspoonful and even a tablespoonful of the powder 
have been taken without causing death, but such doses are 
very dangerous. For most insects this poison is not as effect­
ual as the arsenites but it seems to be especially adapted for 
the destruction of the larvae of the saw-flies. Familiar ex­
amples of these are commonly known as cherry slug, rose 
slug, currant-worm, raspberry-worm, strawberry-worm and 
willow-worm.
W hen applied dry, this powder may be diluted with five to 
ten parts of flour and dusted on the plants through a muslin 
bag. A s a  rule, this poison should be applied in the evening, 
first, because many of the saw-fly larvae feed mostly during 
the night and second, because the powder loses its strength 
very much more rapidly in the day time.
Hellebore used in the wet way should be mixed with water 
in the proportion of one ounce to a gallon or six quarts and 
then applied as a spray.
This powder may be purchased at any drug store aud should 
always be kept enclosed in tight receptacles as it loses its 
strength rapidly when exposed to the air.
Pyrethrum.— This insecticide is a vegetable powder ob­
tained by’ grinding the flowers of twospecies of plants belong­
ing to the genus Pyrethrum. It is also known as Buhach, 
Persian Insect Powder, Dalmatial Insect Powder and Insect 
Powder. To make sure of obtaining a pure, fresh article it 
may be ordered direct from the manufacturers by addressing 
Buhach Manufacturing Co., Stockton, Cal. It can also be 
obtained through any drug store.
This powder kills only by coining in external contact. It 
may be used dry, or with water, or in fumes by burning.
When used dry the powder may be applied pure or diluted 
with several times its own bulk of flour. In the former case 
it should be used very sparingly and in the latter more freely. 
It may be dusted from a muslin bag or used in one of the 
many blowers manufactured for the purpose and which are 
described on another page. I have found this powder very 
much more effectual when applied in the dry way and in the 
early morning when the dew was still on and the insects them­
selves were numb and damp.
If Pyrethrum is used in the wet way, one ounce (two 
rounding tablespoonfuls,) should be put in three gallons o f 
water. In order to get the full strength the powder should 
be wet up and allowed to stand twenty-four hours, or else
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prepared as a decoction in boiling water. (See Pyrethrum 
Experiments.)
This remedy is especially useful in destroying many soft 
bodied insects that are not protected by hairs, as the larvae 
(worms) of many of the butterflies and moths, plant lice, 
house flies, cucumber beetles & c.
Kerosene Emulsion.— This insecticide, like Pyrethrum, kills 
by comingin external contact. It is a mistake to think that this 
remedy is difficult to prepare and hence only to be used by pro­
fessionals. The materials from which it is made are in every 
well regulated household and a child can prepare it by heed­
ing the following directions.
Dissolve one-eighth pound of hard soap, (one-fourth of a 
medium bar) in one quart of water by heating to boiling. R e­
move from the fire when boiling hot and add two quarts of kero­
sene and agitate briskly for ten minutes when the whole should 
be a frothy creamy mass. W hat could be simpler than this?
When small quantities are to be prepared nothing is better 
than an egg beater to emulsify the mixture. I f  a large amount is 
to be prepared at once, it can best be emulsified by using a force 
pump and spraying nozzle or syringe and throwingthe material 
back into the vessel that holds it with as much violence as pos­
sible. On cooling, the emulsion w ill set in a gellatinous mass 
that w ill remain indefinitely without separating and at any time 
may be diluted in water to the desired strength and used.
In a good emulsion the particles of kerosene are so small 
that when put in water they w ill not quickly rise to the sur­
face. The average diameter of the globules of kerosene in 
the emulsions that I have used in my laboratory experiments 
have not exceeded the diameter of an ordinary red blood cor­
puscle. Such emulsions diluted to one fiftieth of one per 
cent, in water would remain a homogeneous m ilky liquid for 
days, and a drop put under the microscope would show the 
minute particles of oil in suspension.
Kerosene used pure will k ill any insect or plant to which it 
is applied. The object in making the emulsion is two-fold, 
to lessen the expense of the application and to prevent injury 
to the plants to which it is applied for the destruction of in­
sects. A  strength often recommended is prepared by putting 
one part of the emulsion, as above prepared, in nine parts of 
water. T his I have found to injure the foliage of some deli­
cate plants and I have seldom found it necessary to use so 
strong a preparation to destroy insects. It would be my ad­
vice never to use an emulsion in which the kerosene is 
more than five per cent, of the wh<5le unless it has been found 
by trial that this is not sufficient to k ill the insects and also that 
the plant w ill endure a stronger preparation without injury.
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T his strength can be prepared by putting one part o f the 
emulsion in twelve parts of water.
For plant lice and the apple leaf-hopper (Empoasca mah.)
I have found a one per cent, emulsion (one part of the 
emulsion in sixty to seventy parts of water) to k ill as well as 
stronger preparations.
Just how strong the emulsion should be in a given case can 
best be determined by trial.
A  five per cent, emulsion will not cost over one cent a gal­
lon which certainly is not expensive.
Caution.— If the emulsion is to be used as a dip, care must 
be taken that there is no free oil floating upon the surface. 
I f  a portion of the kerosene has separated and is on the top 
it must be briskly stirred in and the plant dipped g^d re­
moved quickly. Otherwise the kerosene will be left pure 
upon the plant and will k ill it. A  good emulsion w ill not 
trouble in this manner.
E X PE R IM E N T S  W IT H  PY RET H RU M .
(Volatility of the Essential Oil.)
T he active principal in Pyrethrum which makes it so de­
structive to insect life is its volatile oil. Many of the vola­
tile oils escape rapidly at low temperatures and hence much 
has been said about the great necessity of keeping this pow­
der in closed vessels in order to retain its strength. It has 
also been stated that those that make a decoction of the pow­
der fail to get good results as the oil is dissipated by boiling. 
Not knowing whether the above opinions with regard to 
Pyrethrum were based upon experiments or analogies I con­
cluded to make a few tests for the purpose of proving or dis­
proving them. As the experiments are too numerous to give 
in full I w ill mention only the more important ones and in 
many cases give only results.
I began by inclosing insects in test-tubes over small quan­
tities of dry Pyrethrum. Tw o or three grammes of the pow­
der were first put in and the dust allowed to settle for a few 
minutes. Then a loose cotton plug was pushed half way 
down in each upon which were placfed the insects and the 
tubes were then tightly corked. Dipterons, Ichneumons, 
Chalcids, Cynipids, and Aphids were subjected to this treat­
ment and allowed to remain for different lengths of time 
varying from one or two to forty hours without showing any 
signs of being effected by the volatile oil.
Tw o Cynipids were then similarly inclosed in a tube with 
fresh powder and the lower end of the tube was held for ten 
minutes in a dish of boiling water, the upper end of the tube 
being kept cool with a wet cloth. The insects were allowed
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to remain for a few minutes after the boiling but showed 
no signs of being effected by the treatment.
Another tube was then prepared in which were confined 
other Cynipids in a manner similar to the preceding and the 
tube was held over the flame of an alcohol lamp and constantly 
shaken until the powder was entirely browned, care being taken 
not to burn it. The insects were unhurt by this treatment.
Then a quantity of powder was put in a tube and held in 
the flame of a lamp until the tube was filled with fumes. 
These fumes were poured over into another tube in which 
was an Ichneumon on which they took immediate effect and 
death ensued in a very few minutes.
Next, three Ichneumons were inclosed in separate tubes. 
One was shaken up with a small amount of fresh Pyrethrum 
powder, one w ith a small amount of the browned powder 
spoken of in the second preceding experiment, and one in a 
small amount of the partially burned powder spoken of in 
the preceding experiment. In each case the insect was 
killed, the fresh and the browned articles acting alike and 
the partially burned powder acting somewhat slower.
Three grammes of the powder was then put in about 90 
cc. o f water in a retort and boiled for half of an hour 
the vapor being caught and condensed in a receiver. Soon 
after boiling began a slight odor was noticed escaping about 
the mouth of the receiver which the neck of the retort did 
not quite fill. A  Cynipid was entangled in a bit of cotton 
and crowded into the opening where it remained for twelve 
minutes without being effected.
About one half of the liquid was sent over in the above 
experiment and the distillate was clear, colorless and almost 
tasteless and odorless, there being a slight taste resembling 
steeped hay. The distillate and the residue were used to 
compare their insecticidal properties with one another and 
with fresh powder extracted in cold water for twenty-four 
hours. The results of these experiments were that the dis­
tillate used pure killed but a very small per cent, of the lice 
treated and that the residue was as efficient as the same 
amount of powder extracted in cold water,
A  number of experiments were also made by boiling P y­
rethrum in open vessels and using the decoctions in series of 
parallel experiments with cold water extractions of fif teen to 
thirty hours standing and in nearly every case there was a 
difference in favor of the decoction even when the latter was 
boiled for an hour and a half.
I copy the following from my notes which w ill explain 
how the comparisons were made.
5
et al.: Preparation of insecticides: London Purple and Paris Green
Published by Iowa State University Digital Repository, 1888
192
March 6, 1889. j March 6, 1889.
Pyrethrum vs. Plant Lice. Pyrethrum vs. Plant Lice. 
Five grammes of Pyrethrum boiled Five grammes of Pyrethrum weie 
in water for 1% hours, three pints I stirred into cold water and allowed 
of water being reduced to one. to stand twenty-two hours before
Geranium leaves having lice upon i using, 
them were dipped under the liquid This was then used against plant
in each case and allowed to remain lice in exactly the same manner as 
for five seconds when they were re- ; the decoction that was boiled for an 
moved and drained against the side I hour and a half, the treatments be- 
of the dish and laid upon a board I ing made at the same time and un- 
and covered with a jar. ! der the same conditions.
The decoction was used in full ; Notes 2d. Hours After. 
strength and in one-half, one-fourth, Full strength:—One half dead or 
one-eigth, one-sixteenth, and one- ; nearly so. Others lively, 
thirty-second strengths. *One H alf Strength:—All lively.
Notes 2 J. Hours After. ■ One Fourth Strength: — Three- 
Full Strength: — One alive and fourths lively. A f ;w dumpish. A 
seventy-five or eighty dead, j very few dead.
*Half Strength:—501ively,2dead. One Eighth Strength:— One-half
One Fourth Strength:—3-5 dead. dead, others lively.
*One Eighth Strength:—All lively. One Sixteenth Strength: — Nearly 
*One Sixteenth Strength:-A\l lively i all lively. Two dead.
One Thirty-Second Strength:— All j One Thirty Second Strength: — All 
lively. lively.
Pure Water:—Used as a check, all 
lively.
Tw o grammes of Pyrethrum were put in a test-tube and the 
tube stood in boiling water for eleven hours. A  series of par­
allel experiments were made with this powder and an equal 
amount of fresh powder as in the above experiment. Unfor­
tunately the extracts were made too weak to k ill well in either 
case but the boiled article did as well as the fresh. In each case 
the extraction was made in cold water for seventeen hours.
F inally, the volatile oil was extracted with ether and with 
alcohol and the extracting agents driven off by heat. The 
residues were thick brown and w axy and would not boil at 
the temperature of boiling water. The greater part of the res­
idues would dissolve readily in water and this water effected 
insects exactly as if  they had been treated with Pyrethrum.
In case of the ether extract, the powder after being e x ­
tracted still tasted bitter but when dusted on insects produced 
no effect, so the strength of the powder can not be determined 
from the taste.
C O N C L U S IO N S .
A s a result of my experiments it seems safe to conclude, at 
least until more careful and exhaustive experiments prove to 
the contrary, that, when it is desired to use Pyrethrum in 
water without waiting twenty-four hours, it can be prepared
*The Asterisk indicates that the leaves had smooth surfaces, being fu lly  expanded 
while in all other cases the leaves were only partially opened and, being- much 
wrinkled, held the liquid longer. The fu ll, one-half and one-fourth strengths are, to 
all appearances, fairly compared. The wrinkled fuzzy leaves used with the one- 
eightn and the one-sixteenth strengths of the cold water extraction will account tor 
the deaths there and not in their matee.
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in boiling water (in which case I would advise boiling for 
five or ten minutes) and as good results obtained as with the 
cold water extraction, and second, although it is always ad­
visable to keep the powder in tight receptacles, it does not 
seem possible that the powder loses its strength very rapidly 
when exposed to the air. The fact that when the powder is 
dusted on plants it soon ceases to destroy the insects that 
pass over it is not, it seems to me, evidence to the contrary. 
In such cases the finest particles of the powder, which are its 
most destructive part, are soon removed by the winds and what 
remains becomes moistened with dews and adheres so closely 
to the foliage that it is not removed to come in contact with the 
the bodies of insects in sufficient quantities to destroy life.
Potato Water. — Under ‘ ‘Cattle Lice’ ’ I have spoken of the use 
of a strong potato water against these vermin with a seeming ev­
idence of benefit. As farther proof of the insecticidal properties 
of this material I w ill give theresultsof usingitupon plant lice.
One quart of potato parings were boiled until soft and the 
water (one-third pint) poured off. After cooling this was 
used full strength and also diluted two, four, eight and six­
teen times. Leaves containing lice were dipped in these 
different strengths, allowed to drain, and then placed on 
earth in the green-house. Notes taken forty hours after were 
to the effect that the full and the one-half strengths had 
killed nearly all, the one-fourth strength but few and the 
weaker strengths none.
In another experiment three pounds of potato parings were 
boiled until thoroughly cooked and the water (three pints) 
poured off. T his was used full strength and was thrown through 
a cyclone nozzle upon lice in the green-house. After watch­
ing the plants for three days I estimated, without making 
actual counts, that one-half of the lice had been killed.
T he parings were chosen in the above experiments upon 
the supposition that, if  there was any insecticidal property 
in the potato, it would be in the skin, but perhaps the 
paste formed by the starch of the potato in water may have 
clogged the spiracles and done the killing instead.
A P P A R A T U S  FOR A P P L Y IN G  IN SEC T IC ID ES .
It is not the intention of the writer to make the Station 
Bulletins free advertising sheets for private parties. It 
seems perfectly proper, howrever, when instruments, seeds, 
fertilizers and the like have been tested and found valuable, 
that the farmers should be notified of the fact. There are a 
few things on which farmers need to be posted, and about 
which they know less, than where to get the necessary ap- 
partus for the application of insecticides. The trouble in the
7
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past has been that suitable pumps and spraying nozzles have 
been too expensive and there is still room for improvement in 
thelineof cheap substantial pumps and spraying apparatus that 
shall be in the reach of all.
P umps.— F igure 17 is a 
representation of a pump 
manufactured by W. M.
Johnston, W ilmot, Ohio, 
which can be purchased for 
$2 in heavy tin and $2.50 
in iron. I received one of 
these pumps in heavy tin 
last fall, added three feet of 
small stout rubber tubing 
to the short piece supplied 
with the pump and to this 
attached a small Cyclone 
Nozzle. Rigged in  t h i s  
manner it is a very satis­
factory pump to use where 
light spraying is needed, as 
in green-houses or on low 
out-door plants and bushes.
T he C y c l o n e  N o z z l e  
above referred to can be fig. 17.
purchased of Thos. Somerville &  Sons, 316 Thirteenth St W ., 
Washington, D. C., for 50 cents. The nozzles throw a very 
fine spray and are very economical of material.
T h e  C o m b i n a t i o n  
F o r c e  P u m p : —  (F ig . 18) 
Manufactured by Lewis &  
Cowles, Catskill, N. Y ., I 
have found useful where a 
small amount of spraying 
is to be done. It w ill throw a stream with sufficient force to 
cover an ordinary apple tree. It is made of brass and costs $6.00.
For extensive spraying,, as in large orchards, I have found 
the V i c t o r  P u m p  (Figure 19) and gearing manufactured 
by the Field Force Pump Co. of Rochester, N. Y ., to do ex­
cellent work and all by horse power.
This machine will spray one side of a row of apple trees as 
fast as a team w ill walk. I f  the trees are large, it may be 
found necessary to go twice on each side of a row. T he out­
fit without the tank costs $30 and can be attached to any 
wagon. W ith the pump I should get the Graduating Spray 
Nozzle ih preference to the Boss, either of which can be ordered 
with the pump.
F ig . 13.
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Fxo. 19.
T he N i x o n  
Nozzle &  Ma­
chine Co., Day­
ton, Ohio, man­
ufacture a va­
riety of pumps 
and s p r a y i n g  
a p p a r a t u s  of 
first class work­
manship t h a t  
are adapted to 
both heavy and 
light spraying. 
T h e  N i x o n  
Field Machine 
m o u n t e d  on 
t w o  w h e e l s  
with tank and 
e v e r y t h i n g  
complete I have 
tested and be­
l i e v e  i t  w e l l  
adapted for field 
a n d  o r c h a r d  
spraying on a 
l a r g e  s c a l e .  
T h e  pumping 
is all done by 
horse p o w e r .
T he Company also 
m a n u f a c t u r e  a 
barrel m a c h i n e  
mounted on run­
ners that can be 
d r a w n  b y  o n e  
horse or carried in 
a wagon that is the 
best i n s t r u m e n t  
that I have ever 
used for the spray­
ing of large gard­
ens and medium 
sized o r c h a r d s .
Fig. 20 represents f i g .  20.
a pump manufactured by the same company that is very much 
cheaper than the preceding; is calculated to do the same work.
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F ig. 21 represents the 
N ixon Spraying Noz­
zles in  t h r e e  s i z e s .  
T hey are second to no 
nozzle upon the market 
that I am acquainted 
with for general spray­
ing purposes. By re­
m oving the gauze at 
the end o f the nozzle a 
small stream can be 
trown over any apple 
tree with such force as 
to break into a fine 
spray in the air. W ith 
the gauze on, a fine 
mist-like spray can be 
directed over shrubs 
and low plants.
T he Pacific C y c l o n e  
Spray T ip  shown at Fig. 
22 is highly recommend­
ed by orchardists in Cali­
fornia and other places; 
It is durable, can be fit­
ted to any pump, is very 
economical of material, 
throws a fine spray, and 
has a screen that prevents 
the passage o f anything 
that w ill clog. It can be 
had from the C. F. A. Man­
ufacturing Co., 18 Califor­
nia St., San Francisco.
D u s t e r s  a n d  A t o m i ­
z e r s .— F i g u r e  23 
-pj-G ^ represents a bellows t
for the application of dry powders. It is useful in dust­
ing dwellings with Pyrethrum for the destruction of 
house flies and for the application of dry substances 
on out-of-door plants. The Atomizer (Fig. 24) I 
have found to be very economical of material and 
is useful where a few plants only are to be treated.
These two last instruments are manufactured by1 
Thomas Woodason, 451 E. Cambria St., Phila.
Circulars can be had from any of the above firms. FlG. a*.510.23,
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